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Executive Summary 

Vast amounts of financial and environmental resources are used to produce food for human 
consumption. At the same time, it has been estimated that as much as 40 percent of the food 
grown in or imported to the US for human consumption is never eaten.1 Reducing the 
amount of food that is wasted offers significant potential for economic and environmental 
benefits. 
 
Wasted food, that is throwing away food that could have been eaten, is preventable. Indeed, 
prevention - avoiding the wasting of food in the first place - has far greater potential to 
reduce environmental impacts than recovery methods such as composting or anaerobic 
digestion. For example, The Drawdown Project2 identified reducing food waste as having 
the third greatest potential for reducing greenhouse gas emissions worldwide, estimating a 
potential to reduce 70.53 gigatons of carbon dioxide equivalent, if current food waste levels 
were cut in half by 2050. In this country, the US EPA estimates that one ton of prevention 
has a greenhouse gas benefit equivalent to 6 ð 7 tons of food waste recovery. 
 
With the large scope of benefits of prevention in mind, the Oregon Department of 
Environmental Quality funded the Oregon Wasted Food Study in 2017 and 2018, to 
investigate the quantities, types and causes of wasted edible food in the state. This report 
brings together field studies as well as literature reviews specific to wasted food from 
households. A companion report presents the results of wasted food assessments and 
reduction efforts in fifteen case studies of a cross-section of Oregon food service businesses. 
 
Households are estimated to be the largest source of food waste in the United States 
(ReFED, 2016), yet consumer-level food waste research is fragmented, with relatively little 
information about the causal mechanisms underlying the significant amount of food 
discarded in homes (Roodhuyzen et al, 2017). Additionally, previous studies that report 
household-level food waste in the U.S. tend to focus on urban areas (NRDC, 2017) or do 
not disaggregate urban and rural areas, which may have different causal mechanisms (e.g. 
ReFED, 2017). Finally, there is a recognized need to include more qualitative methods in 
food waste research to better understand the complex dynamics and interrelationships that 
contribute to the larger phenomena of wasted food (Roodhuyzen et al, 2017; Hebrok and 
Boks, 2017). As part of this, there also is a call to consider wasting of food as not only an 
individual phenomena, but also a sociocultural one which includes understanding how the 
larger food supply chain, sociocultural, and other factors influence decisions made at the 
household and individual level. Largely missing from the existing literature are policy 
frameworks or solutions that call for changes beyond the level of individual behavior change 
(Schanes et al, 2018).  

                                                 
1 Wasted: How America is Losing Up to 40 Percent of Its Food from Farm to Fork to Landfill, Natural Resources 
Defense Council, August 2012 
2 For more info on the Drawdown Project see, https://www.drawdown.org/solutions/food/reduced-food-waste 

https://www.drawdown.org/solutions/food/reduced-food-waste
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The Oregon Wasted Food Study sought to 
address many of the gaps in household food waste 
literature in the United States. This study tracked 
wasted food in both urban and rural households 
and combined quantitative and qualitative research 
methods to provide a more holistic and robust 
understanding of how much, what, and why food 
is discarded by households in Oregon. 
Additionally, this research was structured to be 
comparable to research undertaken by the Natural 
Resources Defense Council (NRDC), in order to 
compare results. Lack of comparability has been 
widely cited as a problem in food waste research, 
due to differing boundaries and definitions for 
food waste and wasted food.  
 
Primary findings of this three phase study include: 

¶ 71% of food waste thrown away by households to all destinations (including trash, 
organic waste collection, home composting, down the drain, and fed to pets) could 
have been eaten by humans (at one point). That is, 71% of food waste is in fact 
òwasted foodó and is a candidate for prevention. 

¶ Although this finding is limited to food waste from households, it is remarkably 
consistent with statewide waste composition (sorting) of waste from all sources, 
which for 2016-2017 found that 68% of all food waste disposed of in mixed garbage, 
from all sources, was previously edible food. 

 

 

Household Study Design In Brief  ï 
Phases I, II, and III  

All phases: Urban and rural Oregon 
communities  

Phase I: In -depth interviews  

Phase II: Statewide phone survey  

Phase III: Mixed methods  

¶ Waste Sort  

o Curbside trash and compost sorted  

¶ Kitchen Diary  

o Seven day record of all food 
discarded in household  

¶ Pre-  and Post -Diary Surveys  
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¶ On average, Oregon households throw away 6.3 pounds wasted food per household 
per week or 2.3 pounds per capita, as reported in a diary tracking activity. 

¶ Of that, 4.9 pounds of wasted food per household per week (or 1.9 pounds per 
person per week) goes to trash and curbside compost. The remainder goes to 
disposal pathways that are not normally counted in Oregon, including in-sink 
disposal, home composting, and as pet food. 

¶ Inedible parts of food, such as peels and shells, are only 29% (from diary records) or 
32% (from household waste sorts) of food waste. The remainder of food waste 
consists of food that was edible at some point.  

¶ Fruits and vegetables are the most commonly discarded foods that could have been 
eaten (wasted food), followed by prepared meals and leftovers.   

¶ Wasting of food is common across all demographic groups evaluated.  This study 
did not find significant differences in levels of wasted food generated according to 
demographic groups such as household size or type, urban or rural location, or 
income. 

¶ The top three loss reasons for throwing away food were 1) food is moldy or spoiled, 
2) household members didnõt like or were tired of eating a food, and 3) food was not 
good as leftovers.  

¶ Management problems, such as losing track of food in the fridge, and making or 
buying too much were top ôrootõ reasons that led to the more immediate reasons 
noted above for throwing away food. Smaller households commented in interviews 
that availability of only large package sizes contributed to their buying too much 
food.  

Findings focused on behaviors and attitudes related to wasted food include: 

¶ Planning 

o Very few participants planned most of their meals, yet most households eat 
similar meals each week. A majority of respondents prepare meals using 
whatõs available on hand. 

o Some behaviors associated with prevention of wasted food, such as planning, 
may have differential effects based on household characteristics. For instance, 
increased planning may reduce wasted food for some households, but 
potentially increase it for other households, for example those with time 
management and scheduling challenges.  

¶ Shopping 

o A majority of households reported shopping for food 2-3 times per week at all 
types of food retailers. 
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o Nearly every household purchases at least some of their food at grocery 
stores.  

o Urban households were more likely than rural households to shop at farmersõ 
markets and spend more money eating out.  

o Rural households shop more often at superstores and spend relatively more 
on food eaten at home. In the interviews, rural households reported not only 
purchasing more food and shopping less frequently, but also that some set up 
informal or formal sharing networks between neighbors. 

o Most households use date labels for purchasing meat and dairy but otherwise, 
do not rely on date labels to make determinations about whether to discard 
food, opting instead to use a variety of approaches (smell, taste, time in the 
refrigerator) to make such decisions.  

o In the kitchen diary study, when food was thrown out because too much was 
bought, it was usually because the package was too large. Many interviewees, 
especially single-person and small households, mentioned a òportion size 
mismatchó when shopping at grocery stores. Specifically, shoppers wanted 
smaller portions. 

¶ Food management 

o Survey data found that most households never or rarely use a designated area 
in the refrigerator to store items that need to be eaten sooner. Unsurprisingly, 
food being òlostó in the fridge was a top reason for throwing away food 
(23.6%). 

¶ Leftovers 

o The most common approach to handling leftovers is to eat them as is, for 
another meal. Households that have two or more adults without children were 
more likely to say they always eat leftovers as is (as another meal) as compared 
to households that only have one adult or have children under 18. 
Respondents in the 18-34 year age group were statistically significantly more 
likely to say they never or rarely eat leftovers as another meal without 
alteration than respondents in the older age groups. 

o Households were more likely to always prioritize eating or freezing leftovers if 
they spent $100 or less on food eaten at home each week, when compared to 
households that spend more money on food.  

o Interviewees acknowledged that saving their leftovers reduced their guilt and 
anxiety related to wasting food. However, the saved food was frequently 
forgotten or became undesirable to eat for some other reason. 

¶ Guilt and related beliefs 
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o In the phase III survey, two-thirds (68%) of respondents felt less guilty about 
storing leftovers than simply throwing them away, even if they are thrown out 
later (e.g., delayed disposal).  

o About the same percentage of respondents felt less guilty about throwing out 
food that had been in the fridge for a long time (67.6%). 

o  Nearly three-quarters (71.8%) feel less guilty about throwing out food that is 
composted. Composting is often seen as something different from òwasting 
food.ó This may represent a cognitive disconnect in how people perceive the 
amount of food they òwasteóõ if they also participate in composting, 

o A majority of survey respondents believe that they both should reduce how 
much food they discard while also believing that they waste less than the 
average American, similar to other studies (see, Neff et al., 2015).  

o Adults living alone and households of 2 or more adults without children believe 
they throw out less than the average American. Yet there were no significantly 
differences in waste generated by household types, with or without children, 
on a per capita basis. 

Focusing on measuring food waste and improving guidance for states and municipalities: 

¶ The amount, types, and proportions of foods wasted, as well as loss reasons, reported in 
the kitchen diary activity of this study are similar to a NRDC study of households in 
three US cities, building evidence towards a consensus in understanding household 
wasted food in the US context. With this knowledge, state and local governments can 
make more informed decisions about how to assess food waste in their communities. 

¶ Under-reporting is common in diary tracking methods. In the Phase III kitchen diaries, 
households under-reported their food waste at a rate of 35% less than was found in 
waste sorts of curbside garbage and compost at the same households. This is slightly 
lower but comparable to other food waste studies (NRDC, 2017; WRAP, 2018) 

 
In addition to the research findings, this report also provides guidance and protocols for 
other entities, such as local governments or other states, interested in assessing the causes, 
types or amounts of wasted food in their communities. This guidance is provided to help 
entities decide what types of measurement should be undertaken based on resource 
availability and study goals.  
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Terminology 

Definitions of food waste and wasted food have been subject to repeated discussions, 
including commonly cited definitions by Food and Agricultural Organization of the United 
Nations (FAO) and the United States Department of Agriculture (USDA). To encourage 
transparency as described in the Food Loss and Waste Accounting and Reporting Standard3, 
the following terminology and definitions are used throughout the report.  
 
Throughout this study we differentiate between ôfood wasteõ and ôwasted food.õ The edible 
portion of food waste, or ôwasted foodõ is differentiated because it is considered avoidable 
and is the target of waste prevention initiatives and interventions.  
 
Food Waste: All food (including beverages) and associated inedible parts of food disposed 
of in landfills or incinerators, source separated and sent for recovery by composting and 
anaerobic digestion, or rescued edible food for donation or redistribution4. Other discard 
routes, including drain disposal and feeding animals, are also included. òFood wasteó 
excludes food materials grown specifically for biofuels or animal feed.  
 
Wasted Food: Includes only edible food and is a subset of ôfood waste.õ Edible refers to 
food that ôcould have been eaten,õ but was discarded due to reasons such as spoilage, food 
safety concerns, individual preference, or cooking knowledge. Edible does not mean that it was 
safe to eat at the time of discard. For example, moldy bread, while inedible now, was once 
intended for consumption and is therefore considered wasted food. In contrast, banana 
peels and eggshells are generally not considered edible as human food; they contribute to 
food waste but are not wasted food. 
 
The difference between these two terms, and the percentage breakdown of edibility of food 
waste found in this study, is illustrated below: 

                                                 
3 More information about the Food Loss and Waste Accounting and Reporting Standard can be found at 
http://www.flwprotocol.org/ 
4 In contrast to other parts of the country, Oregon uses the term òrecoveryó to cover composting and anaerobic 
digestion, as well as diversion for industrial uses and to feed animals.  Oregon uses the term òrescueó to denote food 
donation and redistribution to people. 

http://www.flwprotocol.org/
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Figure 1:  Food waste  includes wasted  food  (food that could have been eaten at 

some point) and  is often the majority of the food thrown away  
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Purpose & Structure of Report 

In 2017, the Oregon Department of Environmental Quality (DEQ) funded a four-part study 
of wasted food in Oregon. One part of this study explored barriers and opportunities for 
waste prevention in the non-residential sector, culminating in a set of fifteen case studies of 
waste prevention in food service and retail settings. That non-residential element is not the 
focus of this report.5 The other three parts of the study (which are the subject of this report) 
focused on wasted food in Oregon households and used a mixture of qualitative and 
quantitative methods to identify: 
 

 ʾ Quantities and types of edible, wasted food; 
 ʾ Self-reported perceptions of reasons, barriers, and alternative behaviors in the areas 

of food procurement, planning, preparation and management, leftover use, and 
disposal that relate to the generation or prevention of wasted food;  

 ʾ Knowledge and attitudes in relation to motivations to reduce wasted food in Oregon; 
 ʾ Structural barriers that contribute to the generation of wasted food.  

 
The first phase of the residential sector study was comprised of 32 open-ended interviews of 
urban and rural households in Oregon. Each interview lasted approximately one hour and 
addressed topics related to planning, shopping, storing, preparing, eating, and eventually 
discarding food. The results provide robust information on peopleõs relationship with food 
and how food becomes waste in households. However, these results are not representative 
of the State of Oregon due to the small sample size and sampling method. The results from 
phase I were used in subsequent phases to inform what survey questions were posed.  
 
Phase II  of the residential study was a statewide phone survey of 486 people. These results 
are representative of the population of the State of Oregon. The third phase was a multi-
method project to collect information on total food waste generation using kitchen diaries 
and a sort of curbside materials coupled with a survey for 164 households. Detailed results 
of these three phases have been described in individual reports and can be found at 
https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx. See, Table 1 for 
a summary of research phases and sample sizes. 
 
 

 Phases of Household Level Research  for the Oregon Wasted Food 
Study  

 

Phase I : Interview 
Study 

Phase II : 
Statewide Phone 

Survey 

Phase III : Mixed 
Methods Household 

Measurement 

                                                 
5 A separate report on those case studies is posted on DEQõs website at 
https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx 

https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx
https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx


 16 

 Phases of Household Level Research  for the Oregon Wasted Food 
Study  

Methods and 
Sample 

Open-ended 
interviews with 32 
households about 
planning, shopping, 
preparing, eating, 
and eventually 
discarding food 
 
Included both 
urban and rural 
Oregonians 

Statewide phone 
survey of 486 people 
on attitudes and 
behaviors related to 
wasting food 
 
Included both urban 
and rural 
Oregonians 

230 participants had their 
curbside trash (and 
organic waste, where 
applicable) sorted and 
weighed 
 
182 participants 
completed seven days of a 
kitchen diary to record all 
food discarded in 
households, including 
drain disposal and feeding 
animals 
 
216 participants 
completed a pre-diary 
survey, and 184 
completed a post-diary 
survey of attitudes and 
behaviors related to 
wasting food  
 
164 households 
completed all four 
activities (waste sort, 
diary, and two surveys)  
 
Included both urban (3) 
and rural (2) Oregon 
communities 
 

Notes Not statistically 
representative of 
statewide Oregon 
population 

Representative of 
statewide Oregon 
population 

Not statistically 
representative of Oregon 
statewide population 
 
Self-reported kitchen 
diaries are known to 
result in underreporting 

 
This report brings these three phases together to provide a synthesis of findings across both 
qualitative and quantitative research methods. The report is structured to first provide 
background on the issue of food waste. The next section starts with a comparison of phase 
III  findings with findings from similar studies performed by the Natural Resources Defense 
Council (NRDC) and Waste Reduction Action Programme (WRAP). This is followed by a 
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synthesis of the qualitative and quantitative results describing attitudes, behaviors, and 
knowledge related to discarding food in households. The final section provides insights and 
protocols for measuring and evaluating food waste to be used by other cities or researchers.  
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Background 

Global Focus on Wasted Food   
Globally, it has been estimated that one-third of edible food produced for human 
consumption is wasted (Gustavsson et al., 2011). In the United States and other Western 
countries, a majority of wasted food is generated at the consumer-level (Gustavsson et al., 
2011; Buzby et al., 2014). The U.S. Department of Agriculture estimates that 21% of the 
available food supply becomes wasted food at the consumer-level, which includes 
households, institutions, and the food service sector (Buzby et al., 2014). ReFED6 used 
WRAP and USDA7 data to estimate that over 40% of food wasted in the supply chain in the 
U.S. is generated by households (ReFED, 2016). Given the evidence that a significant 
portion of wasted food is generated in households, there is an increasing focus on 
preventing food from being wasted in the first place. Notably, the United Nations adopted 
Sustainable Development Goal (SDG) 12.3 which sets the goal of reducing retail and 
consumer level wasted food by 50% by 2030.8 The United States Environmental Protection 
Agency EPA and USDA jointly adopted this goal.9 It should be noted that the UN goal only 
includes the edible portion of food waste, or wasted food, thus the focus is on wasted 
food prevention, not diversion from landfill via composting or digestion.  

Prioritizing Prevention  
Understanding how to reduce the generation of wasted food is the primary priority of this 
study. Oregonõs Wasted Food Hierarchy (Figure 2) illustrates that source reduction 
(reduction of the generation of wasted food also called òwasted food preventionó) is the 
most preferable outcome before rescue (i.e. donation), use for animal feed, recovery of 
energy or nutrients through anaerobic digestion or composting, or landfilling. Management 
methods at the top of the hierarchy, including source reduction, feeding hungry people and 
animals, are generally aimed at edible parts of food. Lower management methods are 
applicable to food waste generally. Source reduction is the highest priority as the majority of 
economic and environmental impacts associated with wasted food happen before 
consumption, during the production, processing, transportation, storage and preparation of 
food. For example, the greenhouse gas impact of producing foods purchased by Oregon 
consumers is almost 60 times higher than the impacts from landfilling food waste (10.73 
million metric tons CO2e in 2015 for production vs. 0.18 million metric tons CO2e from 

                                                 
6 ReFED is a multi-sector stakeholder group that has identified 27 opportunities to reduce wasted food in a Roadmap to 
Reduce U.S. Food Waste  More information about ReFED can found at https://www.refed.com 
7 USDA data includes food eaten away from homes. This means that the USDA study considers post-consumer food 
waste in consumer facing businesses as generated by households, something no other studies assume.   
8 https://www.un.org/sustainabledevelopment/sustainable-consumption-production/ 

9 https://content.govdelivery.com/accounts/USDAOC/bulletins/11a2c78 

 

http://refed.com/roadmap
http://refed.com/roadmap
https://www.refed.com/
https://www.un.org/sustainabledevelopment/sustainable-consumption-production/
https://content.govdelivery.com/accounts/USDAOC/bulletins/11a2c78
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disposal).10 Focusing on interventions downstream of consumption (such as donation or 
waste recovery) does not prevent these upstream costs. However, post-consumption 
interventions will be key to reducing the disposal impacts of the inedible fraction of food 
waste, along with any wasted food that is not prevented.   
 

 
 
Figure 2:  Wasted Food  Hierarchy , from waste prevention to landfill disposal, with 

elements higher in the pyramid being economically and environmentally 

preferable to the lower elements.  11 

 

Understanding What, How Much, and Where: 

Research Gaps & Methods  
While it is relatively well established that households are one of the largest, if not the largest, 
contributors of wasted food in the U.S., there is less information on the details of what, how 
much, and where food is discarded.  Traditional waste composition studies are relatively 
common, but tend to provide information at aggregate levels of total food or total organics 

                                                 
10 Table B-2 in Appendix B of Oregon GHG Emissions Inventory Report: 
https://www.oregon.gov/deq/FilterDocs/OregonGHGreportAB.pdf 

11 Oregon Department of Environmental Quality 

https://www.google.com/url?q=https://www.oregon.gov/deq/FilterDocs/OregonGHGreportAB.pdf&sa=D&ust=1540598935697000&usg=AFQjCNFbfxWOXfFDvNdW9_xoJj3cj2iomA
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disposed. Until very recently, most waste composition studies also have not distinguished 
inedible food waste from wasted food. Waste composition studies also do not capture all 
potential discard destinations -- most notably absent is information on drain disposal, home 
composting, and feeding wasted food to animals or pets.  
 
Other estimates of household food waste use modeling or proxies to estimate amounts of 
wasted food. For example, the USDA estimates wasted food at the retail and consumer 
levels in the United States using their Loss-Adjusted Food Availability (LAFA) data series. 
The USDA derives this data from their Economic Research Servicesõ food availability data 
to get a more accurate estimate of actual food intake. Food availability data is taken from 
government and private sources on raw and semi-processed agricultural commodities.12 
While this estimate theoretically includes all discard destinations, it does not estimate where 
food is discarded. Additionally, data is provided by commodity type, but food discarded at 
the consumer level is often a mixture of multiple commodity types. For instance, a discarded 
pasta dish could be a mixture of many commodity types including grains, fruits, vegetables, 
meats, and oils. At the household level, this level of information is not as useful as more 
highly categorized data for understanding the social and physical structures and behavior 
norms that enable wasted food inside or outside the home. Furthermore, more localized and 
detailed information could be useful for designing interventions to reduce wasted food as 
well as to assess programs over time at a community or state-wide scale.  
 
To obtain more detailed information on wasted food in households, kitchen diaries can be 
used to track food discarded in households for short amounts of time. Kitchen diaries have 
many benefits compared to other wasted food measurement methods, including the ability 
to track discard destinations and loss reasons by specific food item. Drawbacks to using 
kitchen diaries include cost and underreporting bias, and short reporting periods can make 
extrapolation difficult due to seasonal and other differences (see, the section Measuring & 
Evaluating Food Waste and Wasted Food: Insights and Protocols of this report for more detailed 
information on methods).  
 

Understanding Why: Research Gaps & 

Methods  
Even less is known about the underlying factors and causes of wasted food at the household 
level.13 Focusing on consumer level behavior is common in wasted food research, especially 

                                                 
12 For more information on sources of USDAõs food availability data see, https://www.ers.usda.gov/data-
products/food-availability-per-capita-data-system/food-availability-documentation/#data and uses and history of LAFA 
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/food-availability-documentation/ 
 
13 For a full review of findings in the consumer food waste literature, see Schanes et al. on planning (3.3.1), shopping 
(3.3.2), storing (3.3.3), cooking (3.3.4), eating (3.3.5), managing leftovers (3.3.6), assessing edibility (3.3.7), disposal 
(3.3.8), and differences between socio-demographic groups (3.4). Limits of this review include that it omits much of the 
ògreyó, non-academic literature, many of the studies reviewed use self-reported measures, which can give spurious 

https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/food-availability-documentation/#data
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/food-availability-documentation/#data
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/food-availability-documentation/
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focusing on increasing knowledge or sharing information about tips and tricks to reduce 
wasted food in household kitchens. However, there is a call to look at larger food and 
consumption systems, beyond the individual, to better address the issue of wasted food in 
households (Schanes et al, 2018). The location where food is discarded should not be 
conflated with the cause of discard. More specifically, for this study, it should not be 
assumed that individuals in the household are solely responsibility for all food discarded in 
households. Rather, wasting food is a complex behavior influenced by many interacting 
factors, including choices made previously in the food supply chain (e.g., packaging or 
portion size), structural contexts (e.g., access to a car for food shopping), and sociocultural 
factors (e.g., perceptions of good food) (Hebrok and Boks, 2017; Roodhuyzen et al, 2017). A 
better understanding of leverage points along food supply chain as well as structural factors 
is needed to identify interventions upstream of the consumer (e.g., packaging or retailing 
changes) that could help reduce the generation of wasted food at the household-level, 
generation being defined as the total amount of all wasted food sent to all disposal 
destinations, including composting and anaerobic digestion (Schanes et al, 2018).  
 
Qualitative research methods, such as open-ended interviews and focus groups, can help 
provide a deeper understanding of complex purchasing, preparation, storage, consumption 
and disposal behaviors associated with wasting food. Many of these behaviors can become 
ingrained or automatic and, once habituated, can become difficult to change (US EPA, 
2016). Quasi-ethnographic methods, such as shop-alongs or in-home visits, provide a unique 
view into behaviors associated with discarding food because the researcher can observe 
behaviors as they are influenced by others and their surroundings (Hebrok and Boks, 2017).  
 

  

                                                 
results, and does not review the potential variation of behaviors in demographic groups by culture or country of 
residence. 



 22 

Findings 

The Oregon Wasted Food Study utilized open-ended interviews, kitchen diaries, waste sorts, 
and surveys to explore what, how much, and why food is discarded in Oregon households.  
The methods and questions explored grew from findings in both in academic publications 
and non-academic reports14 on the levels and drivers of wasted food. Studies from the US, 
UK, and EU suggest that key contexts, structures, sets of knowledge and behaviors 
contribute to the high levels of wasted, edible food. Specifically, the following topics related 
to wasted food were explored: 

¶ Procurement (Shopping) 

¶ Planning  

¶ Leftovers 

¶ Disposal  

¶ Food Use, Preparation, and Management 
 
In this section, we bring together significant findings from the Oregon residential wasted 
food study and compare them to other major studies. The first part compares results from 
the waste sort and kitchen diary methods with a previous waste composition study for the 
State of Oregon. The second part compares quantitative results of the Oregon Wasted Food 
Study with studies done by the Natural Resources Defense Council (NRDC) in Nashville, 
Denver, and New York City and the Waste Reduction Action Programme (WRAP) in the 
UK.15  
 

                                                 
14 Main sources include the Natural Resources Defense Council (NRDC), Waste Reduction Action Programme (WRAP), 
EU FUSIONS, BioCycle, and ReFED.  
15 WRAP is a UK organization that conducts applied research to improve resource efficiency with a campaign focused 
on reducing wasted food. 
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Oregonôs Estimates of Wasted Food 
As part of phase III  of the residential study, waste from 
230 households16 in Oregon was sorted to better 
understand the presence of wasted food in household 
curbside trash and curbside organics (compost) carts.17 It 
was found that edible food made up 68% of food 
thrown away. On average, households threw out 4.9 
pounds of edible food per household or 1.9 pounds 
per person per week to trash and compost.  
 
In the diary tracking method, the percentage of edible 
food thrown away was similar, accounting for 71% of all 
food waste thrown away. This resulted in an estimated 
6.3 pounds of wasted food per household per week or 2.3 pounds per capita (See, Table 2).  
 
 

 Weight of Wasted Food (in pounds) in Waste Sorts and Diaries for 
One Week, Oregon Wasted Food Study  

1 Waste sort: Household n = 230. Per capita n = 535. Curbside collection includes landfill/incinerator bound waste, 

and compost where available.  
2 Diary: Household n = 182. Per capita n = 493 household members. All discard destinations include 

landfill/incinerator bound waste, curbside collected compost where available, home and other compost, down the 

drain, fed to pets, and other  destinations.  
3 Percentage of edible food is based on total weights of food. It is not calculated using mean household or per 

capita weights.  

 
 

                                                 
16 Waste sort: Household n = 230. Per capita n = 535. Curbside collection includes landfill/incinerator bound waste, and 
compost where available. 
17 Please see the Measuring & Evaluating Food Waste and Wasted Food: Insights and Protocols section of this report for 
additional guidance on measurement. 

 Waste Sort  1  Diary 2 

 

Garbage  & 

Compost  only  

All discard 

destinations  

Garbage  & 

Compost  only  

Total Edible Food  

(% of Total Food) 3 68%  71%   68.6 %  

Mean Food  Waste  Per Household  7.1  8.9   3.2  

Mean Edible Food Per Household  4.9  6. 3  4.1  

Mean Food Waste Per Capita  2.9  3.3   2.5 

Mean Edible Food Per Capita  1.9  2.3   1. 5 

In Brief  ï Study Phase  III  
Urban and rural Oregon communities  
Waste Sort  
¶ 230 households had their 

curbside trash sorted  

¶ 58 of these households had 
compost sorted  

Kitchen Diary  
¶ 182 households completed 

seven days of a kitchen diary to 
record all food discarded  

Pre and Post - Diary Surveys  
¶ 164 households completed 

waste sort, diary, and two 
surveys  
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As expected, kitchen diaries result in a higher total estimate of wasted food because, unlike 
waste sorts, they include food discarded to all destinations (trash, compost, home compost, 
down the drain, fed to animals and other). Edible food disposed to trash and curbside 
compost was lower in weight in the diary, 4.1 pounds per household or 1.5 pounds per 
capita. However, again, the ratio of edible food to total food waste was nearly the same 
(68.6%). The difference in weight represents a tendency for underreporting in the diary 
method, in this study.18 Similar tendencies have been reported in previous studies (e.g., 
NRDC 2017; UK WRAP 2015). However, the fairly consistent estimate of food considered 
ôedibleõ across all methods may suggest that while kitchen diaries result in underreporting by 
total weight, they may be fairly accurate in terms of proportion considered edible or inedible.  
 
Table 3 shows that the proportions of food types within wasted food are also similar, 
between waste sorts and diary methods in the Oregon study.  
 

 Household Food Waste  in Oregon  by Food Category , 2017 
Diary and Waste Sort Data  

% of Food Waste  

Oregon Wasted 

Food Study  
Diary  

Oregon Wasted 

Food Study  
Waste Sort  

Inedible  29%  32%  

Fruits & Vegetables  28%  24%  

Baked Goods  4%  12%  

Meat & Fish  4%  8%  

Prepared Foods & Leftovers  16%  7%  

Liquids, Oils, Grease  8%  6%  

Snacks, Condiments, Sauces  3%  4%  

Dry Foods  5%  2%  

Dairy & Egg  2%  2%  

Unidentifiable 1 n/a  2%  

Per capita edible ( pound s/week)  2.3  1.9  

Per capita inedible  
( pound s/week)  1.0  1.0  

Percentages do not add up to 100% due to rounding.  

Diary data are for all disposal destinations : garbage, curbside compost, home and other compost, fed to pets, 

down the drain, and other.  Diary data were not  adjusted for underreporting.  

Waste sort data are for  curbside  garbage  and  compost  streams only .  

Both diary and waste sort methods  measure d a seven -day period.  

 

                                                 
18 Per capita and household means for food thrown away, tracked with the diary method, and the method for 
determining diary reporting rates and resulting rates in the Oregon Wasted Food Study are reported in detail in the 2017 
Oregon Wasted Food Study: Residential Sector Waste Sort, Diary, and Survey Study. You can find this at 
https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx.  

https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx
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The diary method also allows identification of specific food items. The top wasted edible 
food items recorded in the Oregon study are listed in Table 4 below: 
 

 Top Wasted Edible Foods in Oregon Wasted Food Study, 
from Diary Tracking  for 182 households for One Week  

 Wasted Food  Equivalent toé. 

1 Unidentifiable edibles  --  

2 Soup  103 servings  

3 Coffee  64 cups  

4 Milk  96 glasses  

5 Red meat dish  --  

6 Bread  41 loaves  

7 Non -meat dish  --  

8 Beans  103 servings  

9 Potatoes  52 potatoes  

10  Mixed fruits & vegetables  --  
Reference amounts derived from the US Food and Drug Administration Reference Amounts Customarily Consumed 
(RACCs) Guide. Retrieved from: 
https://www.fda.gov/downloads/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/UCM535370.pdf  

Servings of soup = 245 g or approximately 8 fl oz  

Cups of coffee = 12 fl oz  

Glasses of milk = 8 fl oz  

Servings of beans = 130 g per serving or .5 cup of cooked beans  

Loaf of bread = 1 lb (Derived from standard size in retail)  

One potato = 8 oz (average size of a medium potato), Der ived from https://idahopotato.com/uploads/media/IPC -
carton -count -size -guide.pdf  

 

Types and Levels of Wasted Food: 

Comparison to Other  Studie s 
Selected results of the Oregon Wasted Food Study are compared below to results from a 
NRDC study of over 600 households in Nashville, Denver, and New York City (Hoover & 
Moreno, 2017a) as well as 2012 results from research by WRAP of households in the UK as 
re-stated in their 2018 report (Gillick & Quested, 2018). Both of these studies, like the 
Oregon Wasted Food Study, used similar methods, employing a combination of kitchen 
diaries, waste sorts, and surveys. The categories used in the NRDC study were intentionally 
replicated in the design of the Oregon Wasted Food Study to allow for comparison. In order 
to understand key similarities and differences, total estimates of food waste, including 
breakdowns by food type and loss reasons, are compared for all three studies.   
  

https://www.fda.gov/downloads/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/UCM535370.pdf
https://idahopotato.com/uploads/media/IPC-carton-count-size-guide.pdf
https://idahopotato.com/uploads/media/IPC-carton-count-size-guide.pdf
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 Comparison of Methods for Oregon Wasted Food Study, NRDC, 
and UK WRAP  

 

Oregon Wasted 
Food Study 

Diary  

Natural 
Resources 

Defense Council 

(NRDC)  

UK  Waste 
Reduction Action 

Programme 

(WRAP)  

Main Methods  Kitchen diaries, 

surveys,  waste sorts  

Kitchen diaries, 

surveys, waste sorts  

Kitchen diaries, 

surveys, waste  sorts  

Discard 
Destinations  

Curbside trash, 

curbside compost, 

home compost,   

drain disposal ,  

feeding animals  

Curbside trash, 

curbside compost, 

home compost,  

drain disposal  

feeding animals  

Curbside trash, 

curbside compost, 

home compost,   

drain disposal  

Year of Study  2017  2015/2016  2012  

Underreporting 
Rate  in Diary  35% *  47 %* *  40%  

 Geographic 
Area  Urban and rural 

Oregon  

Nashville, TN  

Denver, CO  

New York City, NY  United Kingdom  

*The underreporting rate for this study was calculated using data only from households that participated in both 
the diary and waste sort portions of the study.  
 
* *  In the NRDC Study comparing kitchen diaries to household - level waste audits showed an  underreporting  rate of 
47% (Hoover & Moreno, 2017a) . As there are several different methods of calculating  underreporting, the NRDC 
study  underreporting  rate was calculated using a slightly different method than the one used by this study. If the 
NRDC underreporting  rate is recalculated using the same method as this study, the result is an  underreporting  rate 

of 36%, comparable to the figures in this study  (Conversation  with NRDC, unpublished  data ).   
 
The percentages of food types assessed in this study are compared to the NRDC (2017) and 
WRAP data (2012) below, see, Table 6. Inedible food makes up the highest proportion of 
food waste in all three studies, with all studies reporting it at around 30% of total food waste, 
followed by fruits and vegetables, accounting for 24 to 28% across the three studies.19 The 
most notable difference is in prepared foods and leftovers, where the Oregon and NRDC 
studies report similar percentages, but where WRAPõs findings in the UK are much lower. 
This may be accounted for by a wider availability of smaller portion size options for 
prepared foods in the UK or a difference in the definition for òAll Other Foodsó in the 
WRAP data which may overlap with Oregon and NRDC definitions of prepared foods and 
leftovers. 
 

                                                 
19 Oregon results using the waste sort method were similar, documented in the 2017 Oregon Wasted Food Study: Residential 

Sector Waste Sort, Diary, and Survey Study. Inedible parts of food were the largest category of food type thrown away to 
trash (landfill/incinerator stream), constituting 27% of the food thrown away. Fruits and vegetables were the next largest 
type, and the largest amount of edible wasted food at 22.8%. Prepared foods and leftovers were the second largest edible 
category, at 14.3%.  
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At the aggregate level, the quantity and kinds of food thrown away and the amount of 
wasted food, both edible and inedible, are comparable for all of these studies (see, Table 6). 
Some of the more notable differences may be attributed to differences in definitions of food 
categories used in the UK study versus the US studies, e.g., prepared foods and leftovers and 
unidentifiable. Overall, this suggests that the structures that promote the wasting of food 
and the behaviors of Oregonians may be similar to others in the US and UK. It should be 
noted that differences in regulation, culture, and other factors likely result in different 
underlying causes or potential areas for intervention, even if results are similar. Additionally, 
there may be significant differences in measurement outcomes as a result of seasonal 
differences, which have not been explored in any of these studies. 
 

 Comparison of Per Capita Proportions of Total Household 
Food Waste  by Food Category for  Three Datasets   

% of Food Waste  

Oregon Wasted 
Food Study Diary  

(2017)  

NRDC 
Diary  

(2015/16)  

UK WRAP 
Diary  

(2012)  

Inedible  29%  31%  30 %  

Fruits & Vegetables  28%  27%  24%  

Baked Goods  4%  4%  8%  

Meat & Fish  4%  4%  4%  

Prepared Foods & Leftovers  16%  19%  6%  

Liquids, Oils, Grease  8%  6%  11 %  

Snacks, Condiments, Sauces  3%  2%  n/a  

Dry Foods  5%  1%  n/a  

Dairy & Egg  2%  5%  6%  

Unidentifiable 1 n/a  <.01%  11%  

Per capita edible 

( pound /week)  2.3  2.5  3.1  

Per capita inedible  

( pound /week)  1.0 1.0  1.4  

Percentages do not add up to 100% due to rounding.  

Oregon Wasted Food Study : Diary data from 2017 are for all disposal destinations: garbage, curbside compost, 

home and other compost, fed to pets, down the drain, and other. Diary data were not  adjusted f or 

underreporting.  

NRDC:  Kitchen diary data from household  in 2015/16  in three cities (Denver, NYC, Nashville) including inedible 

and edible portions as well as all discard destinations.  NRDC diary data was adjusted to account for 

underreporting.  

UK WRAP:   Kitchen diary data from households in 2012  (as restated in their 2018 report)  including inedible and 

edible portions of food collected at the curbside, drain disposal, and home composting. ñMealsò in the WRAP report 

was used as equivalent to ñPrepared Fo ods & Leftovers .ò ñDrinkò in the WRAP report was used as equivalent to 

ñLiquids.ò The  WRAP category of ñAll Other Food and Drink ò was classified as ñUnidentifiable.ò WRAP diary data 

was adjusted to account for underreporting.  
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Diving deeper into specific, wasted edible foods, the diary method allows us to identify the 
top ten foods thrown away, by weight. Table 7 shows the top ten wasted edible foods 
thrown away over seven days by 182 participant households in Oregon compared to the top 
wasted foods found by NRDC (Denver only) and WRAP. While the per capita estimates of 
wasted food were similar for all three studies, the top 10 most wasted items were not as 
comparable. Potatoes, bread, and milk showed up on all three lists. Red meat items (e.g. red 
meat dish and pork) as well as other vegetables (e.g. salad, carrot) also showed up on every 
list. In both studies conducted in the U.S., coffee and soup made the top 10 list, but not in 
the UK. This might suggest that while there are similarities between Western countries such 
as the U.S. and U.K., there are also differences, resulting in the two U.S. studies being more 
comparable.  
 

 

 Comparison of Top Edible Wasted Foods for the Three Household 
Studies   

Rank  

Oregon Wasted Food 
Study Diary  

(2017)  
NRDC Diary -  Denver  

(2015/16)  
UK WRAP Diary  

(2012)  

1 Unidentifi ed edibles  Coffee (Liquid)  Potatoes (Fresh)  

2 Soup  Milk  Bread  

3 Coffee  Bread  Milk  

4 Milk  Chicken  Composite Meal  

5 Red Meat Dish  Potatoes  Carbonated Soft Drink  

6 Bread  Apple  

Fruit Juice and 

Smoothies  

7 Non -Meat Dish  Soup  Pork/Ham/Bacon  

8 Beans  Pork  Poultry  

9 Potatoes  Salad  Carrot  

10  Mixed Fruits & Vegetables  Pasta  Potato (Processed)  

* Top wasted foods list are not completely comparable due to slightly different classifications of food.  

Oregon Study:  In kitchen diaries, participants were asked to record one food item  at a time , including a 

description that researchers then used  to create standardize food names. If a participant recorded several food 

items together  or omitted a complete description , researchers  coded  the entry as a composite category (e.g., 

unidentifiable edibles, red meat dish, and mixed fruits and vegetables).  

NRDC:  Kitchen diary d ata from household in 2015/16 Denver  including all d iscard  destinations.  See NRDC report 

to see Top 10 Lists for Nashville and New York City.   

 
Table 8 shows the breakdown of food waste by loss reason for households in Oregon 
compared to the results from the study conducted by NRDC. In both studies, the top loss 
reason is food going moldy or being spoiled, representing approximately one-third of edible 
food being thrown away.  
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 Comparison of Breakdown by Loss Reasons for Two Datasets  

 % of Wasted Edible Food   

Household Loss Reason  

Oregon Wasted Food 
Study Diary  

(2017)  

NRDC Diary  

(2015/16)  

Moldy /Spoiled  32.1%  36%  

Don't like /tired of eating  16.4%  9%  

Not good as leftovers  14.1%  20%  

Other  10.2%  4%  

Past date  8.4%  7%  

Too little to save  7.8%           7%  

Worry about illness  7.4%  n/a  

Contaminated 1  1.4%  n/a  

Damaged (stale, soggy, freezer burned) 1  1.1%  n/a  

Improperly cooked  1.0%  <1%  

Unrefrigerated too long 1  <0 .1%  13%  

Percentages do not add up to 100% due to rounding.  

1 Contaminated, Damaged, and Unrefrigerated too long are post -hoc categories, created from analyzing 

participant submissions for óOtherô. 195 Remaining óOtherô reasons did not have text explaining them and these 

entries make up the category óOtherô in the table above.  

Oregon Wasted Food Study : Diary data from 2017 are for all disposal destinations: garbage, curbside compost, 

home and other compost, fed to pets, down the drain, and other.  

NRDC:  Kitchen diary data from household in 2015/16 in three cities (De nver, NYC, Nashville) , excluding items 

that were identified as ñinedibleò by respondents. ñDonôt want as leftoversò in the NRDC report was considered 

equivalent to ñNot good as leftovers.ò ñDoesnôt taste goodò was considered equivalent to ñDonôt like/tired of 

eating.ò n/a indicates that this category was not included in describing loss reasons.  

 

WRAP also assessed loss reasons in their diary study but used only four reasons plus an 
òotheró category, making it not possible to directly compare these findings to the Oregon 
study. Reasons for throwing food away in the UK as reported in the 2012 WRAP results are 
presented in Figure 3 below. 
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Figure 3:  Loss Reasons in 2012 WRAP Study  

 

While the categories in the WRAP Study are not exactly the same as those used in the 
Oregon and NRDC studies, ònot used in timeó is likely comparable to òmoldy/spoiledó and 
is the most significant loss factor across all three studies. In the Oregon Study, we conducted 
further analyses of aggregated categories, for both immediate loss reasons and the  
òrootó loss reason that led to the immediate loss reason closer to the actual point of 
disposal. Management problems, such as losing track of food in the fridge were cited most 
often as the root loss reason for food thrown away due to a òyuck factor,ó which included 
òmoldy/spoiled.ó òMaking or buying too muchó was the second most common cause of 
food falling into the òyuckó category. These studies taken together may point to how these 
different loss reasons may work together to generate wasted food; for example, making too 
much can contribute to losing track of food and not using it in time.  
 
One anomaly among the datasets is the much lower percentage of respondents reporting 
òdon't like/tired of eatingó in the NRDC study as compared to the percentage reporting this 
response in the Oregon Study and those counted in WRAP's personal preference category.  
 
A final similarity between Oregon, NRDC, and WRAP is the respondent-reported impact of 
participating in a study tracking their discarded food. As cities and states consider using 
kitchen diaries to help their citizens identify and track their wasting of food, it is notable that 
the diary tool appears to have a split effect. Forty-five percent of Oregon Study participants 
(post-diary survey) reported they waste more food than they realized, while 33% of Oregon 
Study participants (post-diary survey) reported the exact opposite, that they realized they 

41%

25%

28%

4% 2%

LOSS REASONS REPORTED IN 2012 WRAP STUDY
% DISCARDED BY WEIGHT, GROUPED BY REASON 

Not used in time Prepared/served too much Personal preference Accidents Other
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waste very little food and are good at managing food. This mixed experience is consistent 
with NRDC and WRAP findings (Hoover & Moreno, 2017b; Quested & Luzecka, 2014). As 
noted earlier, the diary does appear to motivate people to want to plan more meals, and they 
report that they eat more of their leftovers, though more research is needed to understand 
whether these intentions and behaviors (e.g., wanting to plan more meals and the actual 
planning of meals), and in what contexts, actually reduce wasted food. 
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Synthesizing Qualitative and Quantitative 

Results  in the Oregon Wa sted Food Study  
The Oregon Wasted Food Study began with a set of interviews to collect qualitative data on 
the contexts for wasted food in Oregon and to inform the development of the surveys used 
in the subsequent phases of the residential sector study. The study included three surveys ð a 
state-wide phone survey conducted in phase II and pre-diary and post-diary surveys 
conducted as part of phase III .20 The pre-diary survey replicated the questions in the phone 
survey. The post-diary survey included a few new items to assess any change in attitudes or 
knowledge due to the diary as well as to collect feedback on the diary exercise itself.  
 
The data collected in the statewide phone survey and pre-diary survey were combined to 
allow for an analysis of demographic groups that were too small for analysis in each survey 
independently. Data was weighted on three variables: household type, urban/rural 
classification, and age group of respondents. The recruitment and sampling methods for the 
phase II and III  surveys were very different. Phase II recruited households randomly using a 
sample of phone numbers. Phase III  recruited households on specific waste hauling routes 
in five sites. This approach yielded findings in all areas studied in the surveys (e.g., 
procurement, planning, etc.), reported below. We would like to note that combining the data 
of two samples recruited in such different ways and whose data was collected differently 
does introduce a potential for error due to selection bias. Testing for differences between the 
two samples, we found that they did differ significantly by age, gender, and education level. 
The samples also did not differ in terms of household type or income. Since the three 
variables that differed were individual level, not the household level, these differences 
between a statewide random sample and a non-random, site constrained sample are not 
surprising. The two household level demographic variables were not significantly different 
between the two samples which is a positive finding as the study was done at the household 
level. Tables of results of these statistical analyses from the combined surveys can be found 
in the appendix and are described below, where relevant. Results of the surveys individually 
can be found in detail in the previously published reports on phases II  and III. 
 
In this section, quantitative results from the kitchen diaries and phase II and III surveys are 
synthesized with qualitative results from the interviews to provide a more robust explanation 
of behaviors relating to discarding foods and potential areas for intervention. While the 
qualitative interviews are not intended to be generalized to a broad population, they provide 
insights into the survey results and the underlying mechanisms behind some behaviors. 
Combining quantitative findings with qualitative results helps provide a more robust picture 
of how and why food is discarded in households in order to provide more insight into 
prevention opportunities and broaden engagement beyond a limited focus on alternative 

                                                 
20 Complete results of phase II reported in the 2107 Oregon Wasted Food Statewide Phone Survey and phase III pre- and post-
diary surveys are reported in the 2017 Oregon Wasted Food Study: Residential Sector Waste Sort, Diary, and Survey Study. Both 
can be found at https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx 

https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx
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disposal options. Combining quantitative and qualitative results is relatively uncommon in 
food waste research.  
 
To help organize this section, it is split up by food-related behavior or topic: planning; 
shopping for food; food management and storage; food preparation and use; leftovers; 
beliefs and attitudes; and areas for future research.  

Planning  
òBetteró planning is often suggested as a strategy to reduce wasted food, assumed to reduce 
over-purchasing or ensure that all food items are eaten. Planning behaviors include planning 
meals ahead of time, estimating quantities of items needed prior to shopping, checking to see 
what is already on hand, and making shopping lists. A majority of respondents in both phase 
II  and III surveys reported that they check their supply of food to estimate quantity needed 
before shopping. Of those who donõt, a majority in the phase III  survey would like to do this 
more. Using the combined sample of the phase II and III surveys, it was found that 
respondents in the 35-64 year and 65 years and older age groups were more likely to report 
often or always checking to see what they already have before going shopping as compared 
to respondents in the 18-34 year age group. Single adult households also were more likely to 
report that they always estimate how much of each item they need to buy before shopping 
for food as compared to other household types. Notably, participation in the kitchen diary 
seemed to have an impact on respondent desires to plan, with the proportion of those who 
did not estimate quantities but would like to plan more increased significantly, from 66.1% 
to 81.5%, after tracking wasted food with the diary.  
 
Very few participants in either the phase II or III  survey planned almost all of their meals, 
yet most households eat similar meals each week. Respondents in the 18-34 year age group 
in the combined survey sample reported that they plan meals ahead of time less often than 
the older age groups. The majority of all respondents in both surveys prepare meals using 
whatõs available on hand. 
 
The desire to plan shopping trips and meals more frequently was also explored in the open-
ended interviews. Those interviews found that many households aspire to plan more or 
better, linking planning to saving money and time, eating healthier, and wasting less food. 
For some households, planning was very successful in accomplishing their goals. For others, 
however, adhering to the plan was not always easy, given a personõs lifestyle, stress, need for 
convenience, available resources, and other factors. If the plan is not adhered to, it could 
actually lead to more waste. For example, a household that has an unpredictable schedule 
may not be able to rigidly plan all meals beforehand. If they do, some planned meals may go 
uneaten, due to unplanned eating out or other changes in schedules. This concept is also 
supported in the combined survey sample with respondents in the 18-34 year age group 
agreeing more often that òwork and social life can make managing food at home difficult, 
leading to food going uneatenó than the other two age groups, with the 65 years or older age 
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group more often disagreeing. Further research is needed to understand how factors such as 
habits, lifestyles, and internal household dynamics affect planning and wasted food. 

Shopping for food  
Food shopping behaviors are commonly recognized as an important area for intervention to 
prevent over-purchasing, and thus reduce wasted food. In both the phase II and III surveys, 
the majority of households reported shopping for food 2-3 times per week at all types of 
food retailers, and nearly every household purchased at least some of their food at grocery 
stores. Notably, shopping behavior was one of the only areas that showed a significant 
difference between urban and rural respondents. Urban households are more likely to shop 
at farmersõ markets and spend more money eating out. Rural households shop more often at 
superstores and spend more on food eaten at home. These results are supported by 
interview findings that rural households not only purchased more food and shopped less 
frequently, but also that some set up informal or formal sharing networks between 
neighbors. These combined findings likely point to contextual and structural differences in 
urban and rural settings ð more farmersõ markets are held in urban areas and there are more 
restaurants in cities, while in rural areas, distances to food stores are greater and stocking up 
at a superstore, where available, can reduce the number of shopping trips. Additionally, the 
increased role of sharing networks in rural areas may indicate different sociocultural 
structures that could provide different opportunities for intervention than in urban areas.   
  
There were several findings that can help retailers understand how packaging, labeling and 
appearance can contribute to wasted food. The phase II and III surveys found that a 
majority of households said they use date labels when shopping to determine their choices 
for meat and dairy, but otherwise, do not use date labels often. Looking at demographic 
differences, combined survey respondents in the 18-34 year age group were less likely to 
agree that òdate labels are a key source of information when they purchase dairy and meató 
than older age groups (see, Table 18 in appendix). However, overall, most households do use 
date labels for purchasing meat and dairy, and this finding was also echoed in the open-
ended interviews where many respondents considered date labels mainly when choosing a 
specific item to purchase (i.e., they would choose the milk with the latest date to maximize 
its shelf life). When deciding whether to throw away items, most interviewees noted the date 
label as just one of multiple sources of information (e.g., smell, time in fridge) that they used. 
Another finding in both phase II and III surveys related to purchasing choices is that the 
majority of households opt for purchasing fruits and vegetables without blemishes.  
 
According to kitchen diary findings, when food was thrown out because too much was 
bought, the most frequently cited reason for why too much was bought was that the package 
was too large. Additionally, the phase III  survey showed that people who spend less on food 
are less likely to buy it in larger quantities, pointing to a potential intersection between 
spending less or having less money available to reducing waste produced by purchasing too 
large portions of food. Many interviewees, especially single-person and small households, 
mentioned a òportion size mismatchó when shopping at grocery stores. Specifically, the 
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portion the shoppers wanted was not available and generally resulted in the over-purchasing 
of food. For many households, this over-purchased food would regularly go uneaten. 
Additionally, several interviewees mentioned the size of fruits and vegetables as a key factor 
in choosing a specific food item and linked it to waste. Generally, interview respondents 
expressed a preference for smaller items because they were a better portion size for eating 
and helped prevent the habitual wastage of food items. For example, larger apples were 
noted as regularly resulting in a portion of them not being eaten, whereas smaller apples 
were seen to reduce this avoidable waste.   
 
While one stated cause of over-purchasing was the size of food items available, other reasons 
include considering shopping unpleasant or a hassle and purposefully purchasing more in 
case of unexpected guests or needs. Combined phase II and III survey analysis found that 
respondents in the 65 or older group were more likely to disagree that grocery shopping is a 
hassle. Respondents who spend more than $101 a week on food eaten at home were more 
likely to agree or somewhat agree that òI buy more than I need because I like my fridge to be 
full,ó and that they buy more than they need in case of unexpected guests. Again, these 
findings are consistent with the qualitative findings from the interviews. Some interviewees 
indicated that they would purchase more to ensure their family and friends were well-fed as 
an expression of love and care.21 Additionally, some interviewees noted that having a variety 
of meal and snack options at home also was convenient and allowed for flexibility based on 
cravings and desires. Finally, some interviewees noted that trying new foods or buying a 
rarely used ingredient for a new recipe can lead to waste as they werenõt able to use up or 
didnõt like the amount purchased.  
 
These findings point to several opportunities for retailers to work with customers to reduce 
waste by: 1) focusing efforts to clarify date labels on meat and dairy products, by prioritizing 
safety labels and omitting quality labels, whenever possible, as a means of reducing waste at 
the store level when consumers fail to purchase meat or dairy that might otherwise be fine to 
consume; 2) encouraging customers to take whatever produce they touch to minimize 
bruising and to accept product that isnõt perfect; and 3) offering smaller package options or 
unpackaged, bulk products so customers can choose the amount they need.22 It is worth 
noting that òbuying too muchó is not a phenomenon that is simply caused by unintended or 
òforcedó over-purchasing. People may purposefully purchase more than they need to 
express love and care and to allow for flexibility in meal choice based on time and cravings. 
There may also be a connection to purchasing ingredients for specific recipes with no plans 
or cooking knowledge about how to use leftover ingredients, which can lead to more wasted 
food. Understanding these underlying causes is important to understanding potential 
interventions that reduce the wasting of food that could have been eaten.   

                                                 
21 Porpino, et al. (2016) identified love and affection as drivers of food waste in a separate qualitative study. 
22 https://www.oregon.gov/deq/FilterDocs/PEF-Packaging-FullReport.pdf 

 

https://www.oregon.gov/deq/FilterDocs/PEF-Packaging-FullReport.pdf
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Food man agement  and storage  
Food management behaviors, including refrigeration and storage, are widely considered areas 
for intervention to reduce wasted food. Properly storing food items to maximize shelf life, as 
well as techniques to prioritize eating leftovers and older food are suggested as potential 
interventions (see section specifically on leftovers for more information). The diary data 
provides insight into how mismanagement is tied to specific instances of food loss. The 
most common immediate loss reason for discarding edible food was due to its being moldy 
or spoiled (32.1%). Reported loss reasons were combined into factors according to themes. 
Food being moldy or spoiled was the predominant reason in the òyuckó factor theme, and 
mismanagement was cited most often as the root reason why food landed in the òyuckó 
category.  
 
The second most common root reason reported in the kitchen diary data for discarding food 
was that food items were òlostó in the fridge (23.6%). Supporting this finding, survey data 
found that most households (55.6%) never or rarely use a designated area in the refrigerator 
to store items that need to be eaten sooner.  
 
Another important aspect of food management is deciding whether food is ògoodó or 
òbad,ó which encompasses issues of food safety, taste, and preference. In the phase III  
survey most households use the time food has been in the fridge and the time food is left 
out of the refrigerator to determine whether it is safe to eat. In both phase II and III surveys, 
smelling or looking at food was the most common approach used to determine if food was 
still good for all foods except canned foods. 

Food preparation and use  
Food preparation and cooking is another area of intervention for reducing wasted food. 
Common suggestions for reducing wasted food include removing ôbadõ parts of fruits and 
vegetables instead of discarding the whole item, and prioritizing meals that use food that has 
already been purchased. In the phase II and III surveys, a majority of households remove the 
bad parts of fruit and vegetables and eat the remaining portion instead of throwing the entire 
item away.  
 
Both surveys indicate a majority of households rarely or never use peels and bones when 
cooking, suggesting most households do not make full use of foods. Using the combined 
survey sample, we found that households who reported going to farmers markets were more 
likely to often or always use vegetable peels and stalks in cooking and using bones in cooking 
more often than those who didnõt go to farmerõs markets (see, Tables 43 and 45 in the 
appendix). Additionally, households who had a backyard garden reported often or always 
using vegetable peels and stalks in cooking significantly more than those who did not (see, 
Table 44 in the appendix). In the open-ended interviews, some respondents mentioned that 
they were more likely to peel or scrub fruits and vegetables if they were conventional 
produce than if they were organic produce. These results suggest that the source and type of 
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food item (e.g. conventional vs. organic) may affect what parts of the food item are eaten. 
This raises questions for future research as to whether 1) messaging about peeling produce 
to reduce chemical exposure contradicts messaging to reduce wasted food by eating the 
peels, 2) there is a stronger connection to the source of the food item through farmerõs 
markets or backyard gardens and whether it is linked to eating vegetable peels and stalks, or 
3) there are individual differences related to cooking skills and food source preferences.  
 
Cooking too much food is a common reason for throwing away food immediately or after it 
is saved as leftovers but becomes moldy or spoiled before it can be eaten. Thinking others 
would eat more food but didnõt was the most cited reason for making too much in the 
kitchen diary. This finding points to an issue with either misestimation of portions, problems 
with cooking skills (e.g., food prepared poorly), or mismatch in expectations of what is 
desired to be eaten. Based on interview findings and limited market research conducted by 
NRDC, some of these aspirational planning and preparation issues may be connected to 
identifying as a ògood caretakeró for family members or ògood hostó for planned or even 
unexpected guests. 
 
Another aspect of food preparation and eating that might have an impact on whether food is 
wasted is the desire to eat healthier. In both phase II and III surveys, most respondents 
stated that they agreed or somewhat agreed that theyõd like to eat healthier, for example, 
eating more fruits and vegetables. While a direct relationship couldnõt be tested here, this 
aspiration is notable as fruits and vegetables are the largest category of wasted edible food. 
In the open-ended interviews, many respondents also aspired to eat healthier, either for 
themselves or for their family. To achieve the goal of eating better, people mentioned 
cooking more at home and purchasing healthier foods such as fruits and vegetables. 
However, many respondents also noted that they were often not able to follow through with 
eating the healthy food ð due to stress, time constraints, or food preferences ð resulting in 
discarded food.  

Leftovers  
As previously reported, leftovers and prepared foods were the second most reported 
discarded edible food by weight in the Oregon kitchen diaries. As such, increasing the 
likelihood that leftovers are eaten is an area for potential intervention. As reported in both 
phase II and III surveys, the most common approach to handling leftovers is to eat them as 
is, for another meal. In the phase III  survey, the average proportion of leftovers reported to 
be eaten was quite high at 73.4%. After using the waste tracking diary, this rate rose slightly, 
but significantly, to 77%. Note, this is a self-reported rate and seems surprising, given that 
prepared foods and leftovers were the second largest category of edible food thrown out in 
the waste sorts and kitchen diaries. The high rates of leftovers disposal call into question the 
self-reported rates of leftover consumption. This may reflect a lack of awareness of habits, 
self-reporting bias, or it might be true that participants do eat most of their leftovers, but 
that the remaining portion is still significant compared to other wasted foods. More research 
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is needed to determine more precisely how many leftovers are actually eaten versus thrown 
away.  

 
Results from the combined survey sample suggest that household composition as well as 
income level impact the frequency that leftovers are prioritized to be eaten compared to 
disposed. For example, households were more likely to always prioritize eating or freezing 
leftovers if they spent $100 or less on food eaten at home each week than other income 
groups. Also, households that have two or more adults without children were more likely to 
say they always eat leftovers as another meal without alteration or other food added as 
compared to households that only have one adult or have children under 18. Respondents in 
the 18-34 year age group were statistically significantly more likely to say they never or rarely 
eat leftovers as another meal without alteration or other food added than respondents in the 
older age groups. Again, this is self-reported behavior and more research is needed to assess 
the gap between reported and actual behavior. 
 
In the open-ended interviews, most people expressed guilt about wasting food and took 
steps to avoid it. One of the main methods undertaken to reduce wasting food was saving 
leftovers for later. While saving leftovers sometimes results in the food being eaten at a later 
date, it was also found that this frequently resulted in food being saved, but not eaten. 
Instead, it was discarded at a later date after it was spoiled or was considered low quality (e.g. 
acquired freezer burn). People acknowledged that saving their leftovers reduced their guilt 
and anxiety related to wasting food, however, the saved food was frequently forgotten or 
became unfit to eat for some other reason. Sometimes saving leftovers was just an 
intermediate step prior to disposal at a later date. David Evans (2011) identified this idea of 
òdelayed disposaló of food using quasi-ethnographic methods in households in the United 
Kingdom. The role of freezing leftovers and fridge cleanouts in the context of consuming 
leftovers warrants additional research.   

Beliefs and attitudes  
Previous studies on attitudes and behaviors associated with food waste have found that guilt 
is a predominant emotion in peopleõs experiences of waste (Qi & Roe, 2017, Quested et al. 
2013; Neff et al.), that people tend to underestimate how much food they discard, and tend 
to overestimate actions they take to reduce wasted food.  The phase III  pre-diary survey 
supports these findings with almost three-quarters (73.7%) of respondents agreeing that they 
should reduce the amount of food they throw away, yet almost two-thirds (64.3%) believing 
they throw out less than the average American. Results in the phase II , statewide phone 
survey show a slightly lower proportion (59.6%) agreeing that they should reduce the amount 
of food they throw away and a higher percentage (73.4%) believing they throw out less than 
the average American. This indicates a mixed picture of perceptions of different norms (i.e., 
what one should do and what ôeveryoneõ does) around throwing edible food away where 
most people believe they should throw out less but also that they already throw out less than 
average. 
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In a study of self-reported attitudes and behaviors, Visschers et al. (2016) identified 
increasing perceived behavioral control, that is, how much a person thinks they can have an 
effect on a situation, as a key area of opportunity for preventing wasted food. Findings 
related to perceived behavioral control in this study (specifically, phase III ) were mixed: 1) 
less than a quarter (16.2% pre-diary) thought they could throw out a lot less, 2) the sample 
was split on how easy or difficult it would be, 3) a little less than half (41.8%) agreed that 
their householdõs actions would not make a meaningful difference in food thrown out in the 
country, and 4) 65.8% reported that reducing the food they throw out would save natural 
resources. Respondents were also split on whether wasted food affected their household 
financially. 
 
Combining the survey samples, respondents in the youngest age group (18-34 years) and 
respondents who identified as male were more likely to report it would be very easy to 
reduce food going to waste than the older age groups and respondents who identified as 
female. Households with an income of less than $25,000 were more likely to report reducing 
food waste as very difficult, households with incomes of $100,000 or more were more likely 
to say it would be somewhat easy to reduce food waste, and households with incomes of 
$75,000 - $100,000 were more likely to report that reducing food waste would be very easy 
as compared to the other income groups.  
 
This study also found that some practices seem to help alleviate the guilt associated with 
wasting food. In the phase III  survey, two-thirds (68%) of respondents felt less guilty about 
storing leftovers than simply throwing them away, even if they are thrown out later. About 
the same percentage of respondents felt less guilty about throwing out food that had been in 
the fridge for a long time (67.6%). Nearly three-quarters (71.8%) feel less guilty about 
throwing out food that is composted. Using the combined survey data, there was a small 
gender difference, with respondents who identified as male more likely to agree that they felt 
less guilty about throwing out food that has been in the refrigerator for a long time than 
respondents that identified as female. 
 
Most people who participated in the open-ended interviews and who had either previously 
or currently composted preferred to compost food items rather than send them to landfill. 
Composting has been successfully marketed as a better alternative to landfilling and is 
contributing to diverting food waste from landfill; it is also linked to reducing guilt 
associated with discarding food items. However, composting may also contribute to 
increased generation of wasted food by alleviating some guilt around throwing food items in 
the trash. Some respondents justified their over-purchasing by explaining that they would 
compost the extra food items so it wasnõt actually wasting. This suggests, in addition to guilt 
alleviation, that composting also is seen as something different from òwasting foodó either by 
throwing it down the drain or in the trash. This may represent a cognitive disconnect in how 
people perceive the amount of food they òwasteó if they also participate in composting, 
resulting in people underestimating how much food waste they generate. This is echoed in a 
finding from the NRDC study where 58% of respondents agreed at least somewhat that they 
feel less guilty about wasting food if they compost it. Additionally, in the New York City 
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study site, NRDC kitchen diary participants who composted generated more total food 
waste than households that did not participate in composting (Hoover & Moreno, 2017a). 
However, this relationship between increased waste generation and composting was not seen 
in the Oregon study.  

Demographic factors  
Using the phase III  survey, waste sort, and diary record data, this study did not find 
significant differences in per capita levels of wasted food generated based on the household 
demographics assessed (i.e., household size or type, income, and money spent on food at 
home and away from home). One related finding was that adults living alone and households 
of 2 or more adults without children believe they throw out less than the average American. 
Yet these two household types throw out more edible food, though it is not significantly 
different on a per capita basis. 
 
In the open-ended interviews, single-person and small households indicated that they 
frequently felt like food was wasted as a result of ôforcedõ over-purchasing and over-
preparation, especially if they didnõt want to eat the same leftovers for several days. When 
preparing food at home, portion sizes available for purchase at grocery stores, quantities 
required in recipes, and size of cookware were all mentioned as barriers to preparing smaller 
amounts of food. Even if interviewees could identify òhacksó to overcome some of the 
barriers, such as cutting a recipe in half, these actions are seen as burdensome in terms of 
time and convenience.  When discussing portion sizes available at stores, both packaged and 
non-packaged items (e.g. cabbage or cauliflower) were mentioned as too large for single-
person households unless they donõt want variation in their diet.   

Areas for Future Research  
This study and similar studies (NRDC and UK WRAP) have contributed to our collective 
understanding, not only of what and how much is wasted, but the mechanisms behind the 
transformation of òfoodó to òwasteó at the household level. Despite this contribution, there 
are still many aspects of these questions that need to be further explored, and interventions 
need to be designed and tested. From this research, the following have been identified as 
areas where further research is needed:  

¶ How upstream decisions in the food supply chain (e.g., decisions about package sizes, 
retail practices such as ôbuy one get one freeõ sales) impact consumer-level food waste 
and potential changes to reduce wasted food; 

¶ The role of delayed disposal and composting as guilt alleviation mechanisms; 

¶ The role of perceptions of òedibilityó in contributing to wasted food; 

¶ Flexible planning solutions for households with unpredictable schedules;  

¶ Improved understanding of underlying drivers of wasted food, including how socio-
structural and cultural factors impact wasted food at the household level.  
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¶ Whether physical structures, such as smaller refrigerators or refrigerators with 
different shelf configurations, can reduce wasted food and in what context. 

 
To design effective interventions, we need to better understand the diversity and complexity 
of behaviors and practices related to wasting foods in addition to improving monitoring of 
their impacts. Stöckli et al. (2018) reviewed wasted food interventions tested in the academic 
literature, finding there are very few interventions that have evidence-based research to 
understand their direct impact on food waste generation and support their use. And, of the 
few current studies, very few, if any, are longitudinal studies that would contribute to 
understanding impacts over time.  
 
Many of these areas for future research would benefit from a multidisciplinary perspective 
incorporating at least sociology, urban planning, engineering, nutrition/public health, and 
environmental science. Additionally, equity issues associated with wasted food should be 
considered, especially as potential interventions are designed and implemented.  
 
Finally, as an increasing proportion of food is eaten away from home, at restaurants and 
corporate cafeterias, additional research should be done to understand how this contributes 
to consumer-level food waste.  
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Measuring & Evaluating Food 
Waste and Wasted Food: Insights 

and Protocols 

Importance of Measurement & Assessment  
 
While data on how much food is wasted is growing, there remains a need for more 
consistent measurement, from different contexts and sources. States and municipalities also 
need robust baseline measurements before rolling out waste reduction measures. 
Understanding the quantities and types of food wasted, how much of that food was edible, 
and why it was wasted provides actionable data that can be used to develop better baseline 
data, evaluate actions to prevent wasted food and assess progress more meaningfully. 
Currently, most cities and states track òfood wasteó as single category in their waste 
composition studies, assuming they collect any data on food waste at all. Some go further 
and also quantify or estimate the amount of food waste recovered via composting or 
digestion. For agencies that only have authority to address the impacts of solid waste, the 
focus is on reducing methane emissions from landfills by finding alternative disposal options 
for food waste, instead of strategically finding ways to incentivize reductions in overall 
generation of uneaten food. Without measures focused on reducing the total generation of 
wasted food, well-intentioned states and cities might have a success story citing progress 
towards a goal of sending zero food waste to landfills, when in reality the amount of wasted 
uneaten food may be increasing. This dynamic is not visible when measurement approaches 
are isolated to òfood wasteó or òorganicsó sent to landfill as the only material category 
measured, and the only goal is to keep food waste out of landfills. If the overall amount of 
food disposed to all destinations is increasing, so are the environmental, economic, and 
social burdens associated with that wasted food and in particular, the large upstream impacts 
of production, which are typically unseen or not considered in traditional waste-based 
measurement or assessment.   
 
Commitments from government or businesses to minimize the negative environmental, 
economic, and social impacts of wasted food align directly with goals to reduce the 
generation of food waste, like Oregonõs goal to reduce the generation of wasted food by 
40% by 2050.23 This goal prioritizes prevention strategies and compliments the stateõs goal to 
recover 25% of food scraps through composting or anaerobic digestion. This generation 
goal also supports the Sustainable Development Goal 12.3 and US Goal to cut food waste in 

                                                 
23 DEQ Strategy to Prevent the Wasting of Food: https://www.oregon.gov/deq/FilterDocs/foodstrategic.pdf  

https://www.oregon.gov/deq/FilterDocs/foodstrategic.pdf
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half by 2030, which can be achieved through any combination of prevention, rescue, and 
recovery solutions. Consistent with those goals, the State of Oregon, along with California, 
Washington, British Columbia and a handful of large west coast cities (including Portland) 
recently adopted a regional goal to halve food waste by 2030 (from a 2015 baseline), with an 
emphasis on prevention over recovery.24  
 

Deciding What Type of Measurement to 

Undertake  
One goal of this study was to learn from the data collection experience to provide insights to 
states, municipalities and other entities interested in measuring residential sector wasted food 
in their communities. In this section, we share lessons learned related to: (1) collecting data 
from households, which may be relevant to municipalities developing their own residential 
sector wasted food prevention programs, and (2) the methods used to assess waste and 
identify loss reasons.  
 
The following quantitative and qualitative methods can be used to develop actionable 
baseline data and track progress over time:  

¶ Surveys (self-reported) to track attitudes, behaviors, and loss reasons. 

¶ Diaries (self-reported) to quantify edible and inedible food waste amounts and types 
of foods sent to all disposal destinations along with associated immediate and root 
causes for that waste (i.e. loss reasons).   

¶ Waste Composition (aggregated sampling) to quantify edible and inedible food 
weights and detailed food category data on food waste entering the municipal solid 
waste stream without under-reporting issues or participant biases.  

¶ Household Waste Sorts (individual sampling) to quantify edible and inedible food 
weights and detailed food category data on food waste entering the solid waste stream 
from individual households.   

 
There are strengths and weaknesses associated with each method, the significance of which 
might differ based on the goals of the measurement. No matter what method is used to 
measure or estimate food waste, it is important to consider how the boundaries of 
measurement and food waste are defined for the study. Transparently reporting this 
information allows for easier comparison with other studies. The Food Loss and Waste 
Accounting and Reporting Standard provides guidance on measurement and sets 
requirements and provides guidance on how to define system boundaries, perform 

                                                 
24 https://pacificcoastcollaborative.org/wp-content/uploads/2018/09/PCC-West-Coast-Food-Waste-Reduction-
Commitment-FINAL-FINAL-formatted-1.pdf 
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measurement, and communicate findings.25 In general, weight-based data is more reliable 
and is preferred.26  
 
Waste composition or household waste sorts only capture food waste sent to landfill and 
sometimes capture commercial composting/anaerobic digestion (AD). In contrast, diaries 
can capture all disposal destinations, including sewer (down the drain), feeding animals, and 
home or backyard composting. Diary collection therefore provides the potential for a more 
complete view of the total amount of food waste generated.  For example, in the Oregon 
study, we found that 11.2% of food thrown away in the kitchen diaries was sent down the 
drain or garbage disposer, making the sewer a significant disposal destination. However, 
diaries may suffer from under-reporting and participant biases associated with self-reporting. 
A combination of food waste quantification methods is often used to minimize biases and 
provide reliable information that can be used to address the root causes of wasted food. For 
example, to validate data reported in kitchen diaries, studies like the one conducted by 
NRDC and this one, collected and evaluated the food waste disposed in a householdõs trash 
or discarded in curbside composting. This revealed that while household diary users do 
report food waste sent to other destinations, the amount they report ð at least disposed of in 
garbage and organics/compost collection containers ð is significantly lower than the actual 
amount disposed. 
 

Large, state -based waste composition or s maller, 

household - level study?  

This study was designed in part to be compared to other datasets, to combine qualitative and 
quantitative information to assess causes of wasted food, and to help assess the practicality 
of using larger, state-wide waste composition studies that may be more typically conducted 
by a state to determine a baseline of wasted food, versus conducting high effort, household-
level waste sort and diary tracking studies. 
 
To illustrate the differences in measuring wasted food through large waste composition 
studies versus at the household level through waste sorts or diaries, we have included a side-
by-side comparison of the Oregon Wasted Food results to the DEQõs Waste Composition 
Study. The DEQ Waste Composition Study, last done in 2016, is conducted on an 
infrequent basis, typically once every five to seven years. Waste is sorted and weighed by 
collection route in order to estimate the amount and type of over 200 waste material 
categories discarded to landfill or incinerator for the entire state of Oregon. 
 

                                                 
25 For a more detailed discussion of methods and associated trade-offs, please refer to the Household chapter and 
Appendix A of the Commission for Environmental Cooperationõs (CEC) Practical Guide on How and Why to Measure 
Food Loss and Waste (FLW)25 and the Chapter 4 of the National Zero Waste Councilõs (NZWC) Guide for Measuring 
Food Waste from Households in Canada. See, 
http://www.nzwc.ca/focus/food/Documents/LFHW_GuideToMeasuringFoodLossAndWaste.pdf 
26 See, NZWC report, cited above, appendices A for measurement methods and D for sample selection methods. 

http://www.nzwc.ca/focus/food/Documents/LFHW_GuideToMeasuringFoodLossAndWaste.pdf
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Methodological differences between DEQõs Waste Composition Study and the Oregon 
Wasted Food Study include:  
 

¶ The DEQ Waste Composition study assessed residential trash (landfill/incinerator) waste 
streams by sorting waste at the level of hauler collection route whereas the Oregon 
Wasted Food Study sorted individual households.  

o Collecting data by collection route is easier in that waste can be sorted in high 
volume and collected as usual by the hauler. 

o Collecting data at the household level allows for analysis that includes other 
household specific data (e.g., beliefs and attitudes, demographics, etc.). 

¶ Both studies sorted food into 11 categories. The categories were, however, defined 
differently. In the DEQ Waste Composition Study, categories were differentiated by 
being packaged or not, and all food still sealed in packaging was considered edible.  

¶ Packaging was not assessed in the Oregon Wasted Food Study. 

¶ The DEQ Waste Composition Study òmixedó food category is defined as packaged and 
unpackaged foods that are mainly vegetative by weight but that contain more than a trace 
of animal products. Examples included pizza and stir-fry with pieces of meat or egg. 
òMixedó food is most comparable to the prepared foods and leftovers category in the 
Oregon Wasted Food Study.  

¶ Weights of unidentifiable foods, snacks, dry food, and liquids in the Oregon Wasted 
Food Study were excluded from the table below as these food types were in multiple 
categories in the DEQ Waste Composition Study.  

¶ DEQõs Waste Composition study also provides information about food waste disposed 
of from other sources, including businesses. Results from residential collection routes are 
evaluated and reported separately from results from routes that collect garbage using 
front-loading collection vehicles and large dumpsters. Because smaller multi-family 
dwellings tend to have their waste collected (like single-family households) in cans, while 
larger apartment buildings typically use dumpsters (often collected by garbage trucks also 
collecting from businesses), the DEQ Waste Composition study presents a more 
complete view of food waste from all sources, but requires further analysis to parse out 
the full picture of waste just from households. 

 
While the unit of study is different ð household versus collection route ð the proportion of 
food types in the residential trash (landfill/incinerator) waste stream in the state-wide, DEQ 
Waste Composition Study was compared to the Oregon Wasted Food Study (see, Table 9). 
The most notable differences are that inedible food and fruit and vegetable categories are 
higher in the DEQ Waste Composition results and the mixed food category is higher in the 
Oregon Wasted Food Study, for both the state-wide and Portland-only samples. Higher 
levels of inedible food waste in the state-wide trash stream assessed by the DEQ Waste 
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Composition Study could be attributed to that sample including more areas that do not have 
access to curbside composting than in the Oregon Wasted Food Study.  
 

 Comparison of Oregon Wasted Food Study to DEQ Waste 
Composition Study Results  

 

DEQ Waste 
Composition Study  

(% of food)  

Oregon Wasted Food 
Study WASTE SORT  

(% of food)  

Oregon Wasted 

Food Study 
DIARY  

(% of food)  

State of Oregon     

Inedible  41%   25 %  23%  

Vegetable & Fruit  30%  23%  23%  

Bakery  10%  9%  8%  

Meat, eggs, dairy  12%  12%  13%  

Mixed  5.4%  14%  17%  

Portland Only  

Inedible  35 %  28%  29%  

Vegetable & Fruit  44%  22%  20%  

Bakery  8%  6%  10%  

Meat, eggs, dairy  12%  8%  14%  

Mixed  2%  10%  6%  

 

Entire sample  of Oregon Wasted Food Study: Waste sort n = 230 households; Diary n = 182 households . Data was 
weighted on the variables  of  Urban/ Rural, Household Type, and Age Group  to reflect proportions found in the state 
in the American Communities Survey.  

Portland Only sub -sample  of Oregon Wasted Food Study : Waste sort n = 51 households; Diary n = 44 households . 
Data is not weighted.   

 

In terms of weight, fruits and vegetables represent the largest opportunity for preventing 
edible waste in Oregon. However, some other categories, specifically meat, eggs, and dairy, 
are also important to consider because the lifecycle impact of those foods (on a per mass 
basis) is generally higher (FAO, 2013). Overall, the comparison of the two different 
household-level methodologies, waste sort and kitchen diary, result in slight differences in 
weight estimates, with kitchen diaries having slightly lower estimates, as might be expected 
due to underreporting.27 However, percentage estimates of total food waste generation by 
food category are relatively similar between methods, indicating the underreporting bias does 
not seem to asymmetrically impact proportions.  
 

                                                 
27 Full details on the analysis and results of diary reporting rates can be found in in the 2017 Oregon Wasted Food Study: 
Residential Sector Waste Sort, Diary, and Survey Study. See, https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-
Study.aspx 

https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx
https://www.oregon.gov/deq/mm/food/Pages/Wasted-Food-Study.aspx
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The following tables can help states and cities better understand study strengths and 
weaknesses based on key decision-making factors. 
 

 Costs, Benefits, and Trade - Offs of Methods of Quantifying 
Wasted Food 28  

Decision 
Making Factors 

Quantification Method 

Waste Composition 
(aggregated) 

Household Waste Sorts Diaries 

Cost/Resources  MEDIUM 
Lowest cost on a per 
sample basis as the 
main resource 
requirement is for 
sorting and data 
analysis.  
 
If waste composition 
studies are already 
conducted on a regular 
basis, they can be 
adapted to include 
food waste categories 
with minimal (5-30% 
more) cost 
implications.  
 
However, most waste 
composition studies 
only address wastes 
sent to disposal. With 
more food waste being 
diverted for 
composting or 
digestion, additional 
sorting of those waste 
streams may be 
required, thus 
increasing costs. 

MEDIUM 
Samples need to be collected by a 
designated team and cannot be 
conducted using a collection 
vehicle on a regular route 
 
If informed consent is required, 
additional resources are needed 
for participant recruitment  
 
Requires a larger number of 
samples for statistical significance 
due to smaller sample weights 
which increases resource needs 
for collection, sorting, data entry 
and analysis 

HIGH  
Participant recruitment 
requires a large amount 
of resources to ensure 
representation 
 
Each participant 
requires several points 
of contact and ongoing 
support 
 
An incentive ($50 to 
$150) is typically 
offered to each 
participant for study 
completion, as well as 
a kitchen scale  
 
Requires the most 
amount of time for 
data entry, 
compilation, and 
analysis 

Understanding 
Drivers of Wasted 
Food 

LOW  
Participants do not 
know that they are 
participating in a study 
and thus cannot be 
asked to complete a 
survey  
 
A general survey can 
be conducted, but is 

MEDIUM  
A survey may be conducted to 
obtain data on attitudes and 
behaviors related to food waste 

HIGH  
Participants can be 
asked why they wasted 
food each time data is 
recorded  
 
A pre- and/or post-
survey is typically 
conducted to obtain 
data on attitudes and 

                                                 
28 Adapted from Table 13, NZWC report (ibid). 
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Decision 
Making Factors 

Quantification Method 

Waste Composition 
(aggregated) 

Household Waste Sorts Diaries 

not linked to waste 
sample generators 

behaviors related to 
food waste; however, 
lengthy surveys may 
result in lower 
completion rates 

Differentiation of 
Food Categories in 
Waste 

MEDIUM 
Items may be harder to 
separate from other 
materials due to 
compaction in trucks 
but are generally still 
distinguishable 

HIGH  
Samples are typically collected 
directly from household 
containers or bags and not 
compacted, therefore items are 
more intact and easier to separate 

HIGH  
Food waste is recorded 
as detailed descriptions 
by item 

Level of Data 
Objectivity 

HIGH  
Study participants are 
not aware of their 
participation 

MEDIUM  
Study participants are typically 
aware of their participation, but 
not asked to do anything outside 
of their usual routines 

LOW  
Participants may 
change their behavior 
as they monitor it or 
complete the diary 
based on what they 
consider socially 
desirable  
 
Due to self-reported 
nature of kitchen 
diaries, participants 
may not record all 
food wasted or mis-
report details such as 
food type 
 
With additional 
resources, kitchen 
diaries may be 
conducted in concert 
with waste 
composition studies to 
ground-truth data 

Food Waste 
Destinations 
Captured 

MEDIUM 
Only includes 
destinations for 
municipal solid waste, 
but the majority of 
food waste is disposed 
in that stream  
 
Cannot capture food 
waste that is fed to 
animals, disposed 
down the drain, or 
backyard-composted 

MEDIUM 
Only includes destinations for 
municipal solid waste, but the 
majority of food waste is 
disposed in that stream  
 
Cannot capture food waste that is 
fed to animals, disposed down 
the drain, or backyard-composted 
 

HIGH 
Participants are 
typically instructed to 
record all food wasted, 
including amounts fed 
to animals, disposed 
down the drain, or 
backyard-composted  
 
Allows for 
quantification of 
beverage waste, as the 
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Decision 
Making Factors 

Quantification Method 

Waste Composition 
(aggregated) 

Household Waste Sorts Diaries 

majority is disposed 
down the drain 

Other considerations Waste composition 
studies typically 
address the full 
municipal waste 
stream, including 
commercial sources, 
thus allowing for an 
estimate of food 
waste/wasted food 
from multiple sectors. 

Limited to households Limited to households 

 
After a study is completed, states and jurisdictions often extrapolate data to get a sense of 
what is happening across a community or entire state. To extrapolate food waste estimates 
for a state or municipality, draw from this table, which was adapted from NZWC guidance 
for household-level food waste measurement. 
 
 

 Extrapolat ing quantities to food waste estimates for larger 
populations 29  

Study type Data Collected Available Data Extrapolation Method 

Waste Composition 
Study (bulk or 
small area 
sampling) 

% of food waste  Tonnage from solid waste 
management facilities 

Multiply % of food waste by 
tonnage to estimate food 
waste by jurisdiction 

Waste Composition 
Study (individual 
sampling) 

% of food waste Tonnage from solid waste 
management facilities 

Multiply % of food waste by 
household tonnage to 
estimate household food 
waste by jurisdiction 

Pounds of food waste 
per household  

Number of households in 
the jurisdiction  

Multiply pounds of food per 
household by the number of 
households to estimate 
residential food waste by 
jurisdiction 

Pounds of food waste 
per capita 

Total population in the 
jurisdiction 

Multiply pounds of food per 
capita by the population to 
estimate food waste by 
jurisdiction 

Kitchen Diary 
 

Pounds of food waste 
per household adjusted 
for under/over 
reporting. 

Number of households in 
the jurisdiction 

Multiply pounds of food per 
household by the number of 

                                                 
29 Adapted from Appendix D, NZWC report 
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Study type Data Collected Available Data Extrapolation Method 

households to estimate food 
waste by jurisdiction30 

Pounds of food per 
capita adjusted for 
under/over reporting. 

Total population in the 
jurisdiction 

Multiply pounds of food per 
capita by the population to 
estimate food waste by 
jurisdiction 

Proxy Data (if 
unable to do direct 
data collection) 

% of food waste from 
waste composition study 
in similar jurisdiction 

Tonnage from solid waste 
management facilities 

Multiply % of food waste by 
tonnage to estimate food 
waste by jurisdiction 

  Weight of food 
waste/wasted food per 
household or per capita in 
similar communities 

Multiply weight of food 
wasted per household or per 
capita in other community by 
number of households or 
population in your 
community 

 
In the future, the state of Oregon will be able to measure progress in reducing the generation 
of food waste (per capita) by repeating a state waste composition study (aggregated 
sampling) that includes landfill, and commercial composting/AD waste streams using 
detailed food categories based on the quantities and types of food waste identified in the 
Waste Composition (aggregated) study.  Assessing edible and inedible food waste in sorts is 
recommended as the minimum level of food categorization. This initial level of 
categorization is necessary in order to assess the amount of edible food in the system and 
track a reduction over time. Since waste composition studies will only provide reliable data 
on the amounts and types of wasted food sent to landfills and commercial composting or 
AD facilities, food diaries could serve as a complimentary method to track loss reasons and 
disposal destinations not captured in a waste composition study.   
 
Cities and states determine which methods to use based on existing data and resources 
available. The practical guide developed by the Commission for Environmental Cooperation 
can further help cities or states develop their own measurement studies of food loss and 
waste (FLW) with detailed information for each of the seven steps outlined below, including 
trade-offs between different methods, building cases to support measurement, implementing 
measurement across all sectors, including household level measurement. 
 

                                                 
30 The Oregon Waste Food Study, NRDC, and WRAP studies found under-reporting rates in the range of 35% - 47% 
using food diaries.   
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Figure 4:  Example of steps to develop a food waste measurement study 31  

 
Regardless of the method or methods chosen for a city or state study, edible and inedible 
food categories, such as those used in the Oregon Wasted Food Study and NRDC studies, 
can be used and replicated over time to inform interventions and measure progress in 
reducing the generation of wasted food. The cost of a waste composition study can increase 
by 5-30% when the number of waste sort categories increases from a five-category sort to an 
eleven-category sort.32  The increase in cost is mostly a result of a multiplier effect on data 
reporting (e.g., 5 extra rows for a sample of 500 homes) and extra time to clean sorting bins 
before weighing samples. There are some additional cost considerations depending on 
whether the sampling is aggregated (truck) or individual (household sorts).  

Residential Measurement & Research  

Recruiting & Engaging with Residential Participants  

To assist municipalities and states that decide to conduct individual level assessments, we 
detail the protocols and lessons learned from the Oregon Wasted Food Study to provide a 
model for conducting these studies. 
 
The Oregon Wasted Food Study recruited households ð both in single family dwellings and 
multi-family units ð to have their curbside trash and organic waste (compost cart) sorted, 
complete two surveys and track all food thrown away for seven days. The study was 
conducted in five geographic locations. Locations were partly based on waste hauler routes, 
so collection of trash and compost for all households in one location could be done in one 
day. Recruiters were trained and clearly identified with a badge when going door to door. 

                                                 
31 This figure was originally published in Why and How to Measure Food Loss and Waste Practical Guide (CEC 2019) 
http://www3.cec.org/islandora/en/item/11814-why-and-how-measure-food-loss-and-waste-practical-guide-en.pdf.  
For more detail see the CEC technical guide. http://www3.cec.org/islandora/en/item/11813-technical-report-
quantifying-food-loss-and-waste-and-its-impacts-en.pdf   
32 Based on a phone interview on 10/23/2018 with Belinda Li, who has conducted almost 100 detailed food waste sorts.  

http://www3.cec.org/islandora/en/item/11814-why-and-how-measure-food-loss-and-waste-practical-guide-en.pdf
http://www3.cec.org/islandora/en/item/11813-technical-report-quantifying-food-loss-and-waste-and-its-impacts-en.pdf
http://www3.cec.org/islandora/en/item/11813-technical-report-quantifying-food-loss-and-waste-and-its-impacts-en.pdf













































































































